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 Abstract    
Objective: There are no well-deﬁned ﬁndings about reasons for ﬁrst trimester abortion in some pregnancy cases. 
Selectins are cell adhesion proteins which are important for blastocyst implantation in the decidua. The goal of the 
study was to investigate the role of selectins in ﬁrst trimester pregnancy loss by immunohistochemistry. 
Study design: Decidual and placental tissue samples have been obtained from the women with unwanted pre-
gnancy as the control group (n=40) and missed abortion (n=40) as the study group. Immunohistochemistry tech-
nique has been used to compare P, L and E-selectin expression of the ﬁbroblast and the decidual cells in uterine 
decidual stroma; and ﬁbroblasts and mesenchymal cells in placental villous stroma. Immunostaining for P,L,E-Se-
lectin has been evaluated semiquantitatively by HSCORE analysis.
Results: Decidual cells, for E and L-selectin showed stronger staining in the study group than controls, and the 
diﬀerence was statistically signiﬁcant (p = 0.001, p = 0.001). P-selectin showed stronger staining in the control 
group, but the diﬀerence was not as signiﬁcant as the E and L-selectins (p=0.04). In the placenta, cytotrophoblasts 
and syncytiotrophoblasts showed stronger staining for P,E,L-selectins for the control group (p<0.001, p=0.001 and 
p<0.001, respectively).
Conclusion: Strong expression of each of the three investigated selectins in healthy pregnancy villi shows their 
contribution to implantation and strong placentation. There is a need for better understanding of the functions of 
adhesive molecules in these events to reveal unknown causes for pregnancy loss.
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Introduction 
([SXOVLRQ IURP WKH XWHUXV RI DQ HPEU\R RU D IHWXV DQG RWKHU 
SUHJQDQF\ WLVVXHV FRPSOHWHO\ RU SDUWLDOO\ EHIRUH  JHVWDWLRQDO 
ZHHNV DQG OHVV WKDQ  JUDPV LV DFFHSWHG DV DQ DERUWLRQ 
>@ $SSUR[LPDWHO\  RI DOO SUHJQDQFLHV UHVXOW LQ D 
PLVFDUULDJH >@ +RZHYHU WKDW UHSUHVHQWV WKH YLVLEOH SDUW RI DQ 
LFHEHUJ ZLWK WKH VXEFOLQLFDO DERUWLRQV WKH UDWLR UHDFKHV XS WR  
RI DOO SUHJQDQFLHV >@ 
5HFXUUHQW SUHJQDQF\ ORVV DIIHFWV  RI ZRPHQ LQ WKH 
UHSURGXFWLYH DJH DQG WKH FDXVH UHPDLQV XQNQRZQ LQ  RI WKH 
FDVHV >@ 7KHVH KLJK UDWHV PLJKW EH GHFUHDVHG E\ D FRPSOHWH 
H[SODQDWLRQ RI WKH IDFWRUV DIIHFWLQJ WKH LPSODQWDWLRQ 7KH LVVXH RI 
LPSODQWDWLRQ IDLOXUHV DWWUDFWV DWWHQWLRQ WR LPPXQRORJLFDO HYHQWV 
DQG VHOHFWLQV  DGKHVLRQ PROHFXOHV WKDW UHJXODWH WKH LQWHUDFWLRQV 
DPRQJ OHXNRF\WHV SODWHOHWV DQG HQGRWKHOLDO FHOOV LQ WKHVH HYHQWV 
>@
6HOHFWLQV D IDPLO\ RI VLQJOHFKDLQ WUDQVPHPEUDQH JO\FRSUR
WHLQV DUH IRXQG RQ WKH HQGRWKHOLDO FHOOV OHXNRF\WHV DQG SODWH
OHWV >  @ /\PSKRF\WLF VHOHFWLQ /VHOHFWLQ SURGXFHG PRVWO\ 
E\ O\PSKRF\WHV EXW DOVR PRQRF\WHV JUDQXORF\WHV DQG :HLEHO
3DODGH ERGLHV RI WKH HQGRWKHOLDO FHOOV DQG SODWHOHW VHOHFWLQ 3
VHOHFWLQ VLWXDWHG LQ DOSKD JUDQXOHV VWDUW WKH FKDUDFWHULVWLF UROOLQJ 
PRYHPHQW RI OHXNRF\WHV RQ WKH HQGRWKHOLXP > @ $IWHU WKHVH 
WZR LQWHUDFWLRQV WDNH SODFH HQGRWKHOLDO VHOHFWLQ SURGXFHG LQ WKH 
HQGRWKHOLDO FHOOV (VHOHFWLQ GLVSOD\V D SRZHUIXO HIIHFW FDXVLQJ 
OHXNRF\WH H[WUDYDVDWLRQ LH PRYHPHQW RI OHXNRF\WHV IURP EORRG 
YHVVHOV WR O\PSKRLG WLVVXHV DQG LQÀDPPDWLRQ DUHDV > @ 7KH 
H[WUDYDVDWLRQV RI OHXNRF\WHV IURP WKH EORRG WR WKH WLVVXH RI WKH 
SUHJQDQW XWHUXV QHHGV WR EH D ZHOOFRQWUROOHG SURFHVV WR HQVXUH 
WKH UHFUXLWPHQW RI WKH DSSURSULDWH FHOOV WR WKH FRUUHFW ORFDWLRQ DW 
WKH ULJKW WLPH >@ &RQVHTXHQWO\ VHOHFWLQV WDNH SDUW LQ WKH LQ
ÀDPPDWRU\ DQG LPPXQH UHVSRQVH E\ UHJXODWLQJ OHXNRF\WH PRYH
PHQW >@
6HOHFWLQV PHGLDWH DGKHVLRQ E\ VXSSO\LQJ WKH KHWHURSKLOLF 
LQWHUDFWLRQ ZLWK HQGRWKHOLDO FHOOV DQG OHXNRF\WHV >@ $Q 
LQWHUDFWLRQ EHWZHHQ EODVWRF\VWV DQG XWHULQH VXUIDFH HSLWKHOLXP 
PXVW RFFXU EHIRUH WKH WURSKREODVWLF FHOOV LQYDGH WKH HSLWKHOLXP 
RQ WKH XWHULQH ZDOO
7KH H[SUHVVLRQ RI /VHOHFWLQ OLJDQGV ORFDWHG LQ WKH 
HQGRPHWULXP LQFUHDVHV LQ WKH OXWHDO SKDVH 6LPXOWDQHRXVO\ WKH 
H[SUHVVLRQ RI /VHOHFWLQ ORFDWHG LQ WURSKREODVWLF FHOOV LQFUHDVHV 
DV ZHOO >@ 3VHOHFWLQ PRGXODWHV WKH LQWHUDFWLRQ RI OHXNRF\WHV 
DQG SODWHOHWV ZLWK WKH HQGRWKHOLXP >@ 6HYHUDO H[SHULPHQWDO 
VWXGLHV KDYH VKRZQ D VLJQL¿FDQW UROH RI 3VHOHFWLQ LQ WKURPEXV 
IRUPDWLRQ DQG LQGXFWLRQ RI SURWKURPERWLF VWDWH >@ WKXV UDLVLQJ 
WKH TXHVWLRQ RI D UHODWLRQVKLS EHWZHHQ UHFXUUHQW SUHJQDQF\ ORVV 
DQG 3VHOHFWLQ >@
7KHVH OLQNV GHPRQVWUDWH WKH LPSRUWDQFH RI VHOHFWLQV ZKLFK 
WDNH SDUW LQ OHXNRF\WH H[WUDYDVDWLRQ ZKLOH LQYHVWLJDWLQJ FDXVHV 
IRU SUHJQDQF\ ORVV 3XEOLFDWLRQV RQ DOO WKUHH RI WKHVH VHOHFWLQV 
DQG WKHLU UROH LQ HDUO\ SUHJQDQF\ ORVV DUH VFDUFH > @ $FDU 
HW DO >@ LQYHVWLJDWHG SODVPD OHYHOV RI VHOHFWLQV LQ KXPDQV 
DQG UHYHDOHG WKH HIIHFW RI DOO WKUHH VHOHFWLQV RQ PLVVHG DERUWLRQV 
DQG )HUQHNRUQ HW DO >@ VWXGLHG SUHJQDQW PLFH ZLWK WKH XVH 
RI LPPXQRKLVWRFKHPLFDO PHWKRGV :H UHDOL]HG WKH VFDUFLW\ RI 
OLWHUDWXUH RQ WKH VXEMHFW WKHUHIRUH ZH DLPHG WR LQYHVWLJDWH WKH 
UROH RI VHOHFWLQV LQ KXPDQ SUHJQDQF\ ORVV DW WKH PDWHUQDOIHWDO 
LQWHUIDFH ZLWK LPPXQRKLVWRFKHPLFDO PHWKRGV E\ FRPSDULQJ 
KHDOWK\ WHUP SUHJQDQFLHV ZLWK WKRVH HQGLQJ ZLWK DERUWLRQ
Materials and methods
$ WRWDO RI  SUHJQDQW ZRPHQ ZKR XQGHUZHQW GLODWLRQ DQG 
FXUHWWDJH SURFHGXUH DW &HODO %D\DU 8QLYHUVLW\ 'HSDUWPHQW RI 
2EVWHWULFV DQG *\QHFRORJ\ ZHUH LQFOXGHG LQWR WKH VWXG\ &KRULRQ 
DQG GHFLGXD VDPSOHV IURP  ZRPHQ ZLWK XQZDQWHG SUHJQDQF\ 
DQG  ZRPHQ ZLWK PLVVHG DERUWLRQ KDYH EHHQ REWDLQHG GXULQJ 
FXUHWWDJH ,QFOXVLRQ FULWHULD LQWR WKH VWXG\ JURXS ZHUH &5/ 
FURZQUXPS OHQJWK FRUUHVSRQGLQJ WR JHVWDWLRQDO DJH RI  
ZHHNV ZLWK WUDQVYDJLQDO XOWUDVRXQG DQG QHJDWLYH )+5 IHWDO 
KHDUW UDWH 7KH FRQWURO JURXS FRQVLVWHG RI XQZDQWHG SUHJQDQFLHV 
SUHJQDQW ZRPHQ ZKR ZLVKHG FXUHWWDJH ,Q WKH FRQWURO JURXS 
&5/ ZDV VKRUWHU WKDQ  ZHHNV FXUHWWDJH LV QRW DOORZHG LI &5/ LV 
PRUH WKDQ  ZHHNV DQG SRVLWLYH )+5 ZDV REVHUYHG ([FOXVLRQ 
FULWHULD IRU ERWK JURXSV ZHUH FKURQLF LQÀDPPDWRU\ GLVHDVH DFXWH 
DQG FKURQLF LQIHFWLRQV GLDEHWHV PHOOLWXV FROODJHQ WLVVXH GLVHDVH 
UHFHQW KLVWRU\ RI DQWLFRDJXODQW DQG DQWLDJJUHJDQW WUHDWPHQW
 Streszczenie
Cel: nie znane są dobrze udokumentowane przyczyny poronień w I trymestrze ciąży. Selektyny są białkami adhe-
zyjnymi biorącymi udział w implantacji blastocysty w doczesną. Celem badania była immunohistochemiczna ocena 
roli selektyn we wczesnych (I trymestr) utratach ciąż.
Materiał i metoda: kosmówkę i doczesną uzyskano od kobiet, które poddały się aborcji z powodu niechcianej 
ciąży (grupa kontrolna, n = 40) oraz od kobiet z poronieniem zatrzymanym (grupa badana, n=40). Przy pomocy 
immunohistochemii porównano ekspresję P,L i E-selektyny w ﬁbroblastach i komórkach doczesnej oraz w ﬁbrobla-
stach i komórkach mezenchymy w podścielisku kosmków łożyskowych. Barwienie na P,L i E-selektyny oceniono 
półilościowo metodą HSCORE.
Wyniki: komórki doczesnej w grupie badanej wykazały się silniejszym barwieniem na E i L-selektyny niż grupa 
kontrolna, a różnica ta była istotna statystycznie (p=0,001, p=0,001). Barwienie na P-selektyny było silniejsze w 
grupie kontrolnej, ale różnica była istotna nie tak istotna statystycznie jak dla E i L-selektyn (p=0,04). W łożysku, 
cytotrofoblaście i syncytiotrofoblaście barwienie na P,E i L-selektyny było silniejsze w grupie kontrolnej niż w grupie 
badanej (p<0,001; p=0,001; p<0,001).
Wnioski: Silna ekspresja każdej z trzech badanych selektyn w kosmkach prawidłowej ciąży wskazuje na ich zwią-
zek z implantacją i tworzeniem łożyska. Potrzebne jest lepsze zrozumienie funkcji molekuł adhezyjnych w implanta-
cji ciąży aby odkryć nieznane przyczyny wczesnej utraty ciąż.
  Słowa kluczowe: selektyny / ciąĪa / poronienie zatrzymane / 
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)HWDO GHDWK KDV EHHQ GLDJQRVHG E\ WUDQVYDJLQDO XOWUDVRXQG 
DQG FRQ¿UPHG E\ UHSHDW XOWUDVRXQG SULRU WR WKH GLODWLRQ DQG 
FXUHWWDJH SURFHGXUH &KRULRQLF YLOOL DQG PDWHUQDO GHFLGXD KDYH 
EHHQ VHSDUDWHG DQG FOHDQHG 3ODFHQWDO DQG GHFLGXDO WLVVXHV KDYH 
EHHQ ¿[HG LQ  EXIIHUHG IRUPDOLQ VROXWLRQ DQG HPEHGGHG LQ 
SDUDI¿Q 7KH EORFNV KDYH EHHQ FXW LQ  ȝP WKLFN VHULDO VHFWLRQV 
7KH ¿UVW WLVVXH VHFWLRQV KDYH EHHQ VWDLQHG ZLWK +HPDWR[\OLQ
(RVLQ RI KLVWRFKHPLFDO WHFKQLTXH DQG WKH VHFRQG VHFWLRQV KDYH 
EHHQ VWDLQHG E\ / VHOHFWLQ ( VHOHFWLQ DQG 3VHOHFWLQ SULPDU\ 
DQWLERGLHV E\ LPPXQRKLVWRFKHPLFDO WHFKQLTXH 
Immunohistochemistry:
)RUPDOLQ¿[HG SDUDI¿QHPEHGGHG VHFWLRQV KDYH EHHQ XVHG 
IRU LPPXQRKLVWRFKHPLFDO VWDLQLQJ 7KH WLVVXH VDPSOHV KDYH 
EHHQ VWRUHG DW & RYHUQLJKW DQG WKHQ KDYH EHHQ GHZD[HG E\ 
[\OHQH IRU  PLQ $IWHU GHK\GUDWLRQ ZLWK HWKDQRO WKH VHFWLRQV 
KDYH EHHQ ZDVKHG ZLWK GLVWLOOHG ZDWHU 7KHQ WKH\ KDYH EHHQ 
WUHDWHG ZLWK  WU\SVLQ DE $EFDP &DPEULGJH 8. DW & 
IRU  PLQ DQG LQFXEDWHG LQ  +2 VROXWLRQ IRU  PLQ WR 
LQKLELW HQGRJHQRXV SHUR[LGDVH DFWLYLW\ 7KHQ WKH VHFWLRQV KDYH 
EHHQ LQFXEDWHG ZLWK DQWL/VHOHFWLQ SULPDU\ DQWLERG\ 1&/
&'/ 1RYRFDVWUD 8. DQWL(VHOHFWLQ SULPDU\ DQWLERG\ 
1&/&'/ 1RYRFDVWUD 8. DQG DQWL3VHOHFWLQ SULPDU\ 
DQWLERG\ 1&/&'/ 1RYRFDVWUD 8. LQ D  GLOXWLRQ 
IRU  K DW & 7KH\ KDYH EHHQ JLYHQ WKUHH DGGLWLRQDO PLQ 
ZDVKHV LQ 3%6 IROORZHG E\ LQFXEDWLRQ ZLWK ELRWLQ\ODWHG ,J* 
DQG DGPLQLVWUDWLRQ RI VWUHSWDYLGLQ SHUR[LGDVH +LVWRVWDLQ 3OXV NLW 
=\PHG  =\PHG 6DQ )UDQFLVFR &$ $IWHU ZDVKLQJ WKH 
VHFRQGDU\ DQWLERG\ ZLWK 3%6 WKUHH WLPHV IRU  PLQ WKH VHFWLRQV 
KDYH EHHQ VWDLQHG ZLWK '$% 6XEVWUDWH V\VWHP FRQWDLQLQJ 
GLDPLQREHQ]LGLQH '$% . '%6 3OHDVDQWRQ &$ 86$ 
WR GHWHFW WKH LPPXQRUHDFWLYLW\ DQG WKHQ KDYH EHHQ VWDLQHG ZLWK 
0D\HU
V KHPDWR[\OLQ ( 0LFURP :DOOGRUI *HUPDQ\ IRU 
FRXQWHUVWDLQLQJ 7KH\ KDYH EHHQ FRYHUHG ZLWK PRXQWLQJ PHGLXP 
 6XUJLSDWK &DPEULGJH 8. DQG KDYH EHHQ REVHUYHG ZLWK 
OLJKW PLFURVFRS\ 2O\PSXV %; 7RN\R -DSDQ 
,PPXQRVWDLQLQJ IRU 3 ( /VHOHFWLQ KDV EHHQ HYDOXDWHG 
VHPLTXDQWLWDWLYHO\ E\ +6&25( DQDO\VLV ,PPXQRVWDLQLQJ 
LQWHQVLW\ KDV EHHQ FDWHJRUL]HG LQWR WKH IROORZLQJ VFRUHV  QR 
VWDLQLQJ  ZHDN EXW GHWHFWDEOH VWDLQLQJ  PRGHUDWH VWDLQLQJ 
DQG  LQWHQVH VWDLQLQJ $ +6&25( YDOXH KDV EHHQ GHULYHG 
IRU HDFK VSHFLPHQ E\ FDOFXODWLQJ WKH VXP RI WKH SHUFHQWDJH RI 
FHOOV IRU ¿EUREODVW DQG GHFLGXDO FHOOV LQ WKH XWHULQH GHFLGXDO 
VWURPD DQG ¿EUREODVWV DQG PHVHQFK\PDO FHOOV LQ WKH SODFHQWDO 
YLOORXV VWURPD WKDW VWDLQHG DW HDFK LQWHQVLW\ FDWHJRU\ PXOWLSOLHG 
E\ LWV UHVSHFWLYH VFRUH E\ PHDQV RI WKH IRUPXOD +VFRUH 3L 
L ZKHUH L LQWHQVLW\ RI VWDLQLQJ ZLWK D YDOXH RI   RU  
ZHDN PRGHUDWH RU VWURQJ UHVSHFWLYHO\ DQG 3L LV WKH SHUFHQWDJH 
RI VWDLQHG HSLWKHOLDO FHOOV IRU HDFK LQWHQVLW\ YDU\LQJ IURP  WR 
 )RU HDFK VOLGH WHQ GLIIHUHQW ¿HOGV KDYH EHHQ HYDOXDWHG 
PLFURVFRSLFDOO\ DW [ PDJQL¿FDWLRQ +6&25( HYDOXDWLRQ 
KDV EHHQ SHUIRUPHG LQGHSHQGHQWO\ E\ DW OHDVW WZR LQYHVWLJDWRUV 
EOLQGHG WR WKH VRXUFH RI WKH VDPSOHV DV ZHOO DV WR HDFK RWKHU¶V 
UHVXOWV 7KH DYHUDJH VFRUH RI ERWK KDV EHHQ XWLOL]HG
Statistical analysis:
7KH VWDWLVWLFDO SDFNDJH 6366 IRU :LQGRZV  6WDWLVWLFDO 
3DFNDJH IRU 6RFLDO 6FLHQFHV 6366 ,QF &KLFDJR ,/ ZDV XVHG 
Table  I .  HSCORE values of P, E, L-selectin in decidual stroma. 
Group  P-selectin (-selectin /-selectin
Control 0eDn 6tG 'eYiDtion   
group  n  0in-PD[ 10-33 16-54 54-81
6tuG\ 0eDn 6tG 'eYiDtion 150605 5500801 14300
group  n 40 0in-PD[ 6-28 43-71 60-157
0eDn 'iIIerences 5.4 24.9 57.9
P 0.04 0.001 0.001
Table  I I .  HSCORE values of P, E, L-selectin in villous stroma. 
Group P-selectin (-selectin /-selectin
Control  0eDn 6tG. 'eYiDtion 80.9015.31 80.1030.13 246.6033.50
group  n 40 0in-PD[ 56-107 52-152 204-296
6tuG\ 0eDn 6tG. 'eYiDtion 18.605.05 44.8011.82 144.2025.84
group  n 40 0in-PD[ 10-25 24-61 116-190
0eDn 'iIIerences 62.3 35.3 102.4
P <0.001 0.001 <0.001
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WR DQDO\]H WKH GDWD 6WDWLVWLFDO FRPSDULVRQV EHWZHHQ JURXSV ZHUH 
SHUIRUPHG XVLQJ WKH 0DQQ±:KLWQH\ 8 WHVW 0HDQ DQG VWDQGDUG 
GHYLDWLRQV ZHUH XVHG WR GHVFULEH GDWD 3 YDOXHV OHVV WKDQ  
ZHUH DFFHSWHG DV VLJQL¿FDQW
Results
7KH PHGLDQ RI JHVWDWLRQDO ZHHN ZDV  ZHHNV UDQJH  
LQ WKH VWXG\ JURXS DQG  ZHHNV UDQJH  LQ FRQWUROV )LYH RI 
WKH  ZRPHQ ZLWK PLVVHG DERUWLRQ KDG H[SHULHQFHG  RU PRUH 
DERUWLRQV  ZKHUHDV WKH UHVW RI WKH ZRPHQ KDG QR KLVWRU\ 
RI DERUWLRQ  
3 ( /VHOHFWLQ LPPXQRUHDFWLYLW\ KDV EHHQ HYDOXDWHG LQ 
ERWK XWHULQH GHFLGXDO VWURPD DQG SODFHQWDO YLOORXV VWURPD RI WKH 
FRQWURO DQG VWXG\ JURXSV 7KH +6FRUH YDOXHV RI ( DQG /VHOHFWLQ 
VWDLQLQJ ¿EUREODVW DQG GHFLGXDO FHOO LQ WKH XWHULQH GHFLGXDO VWRPD 
ZHUH KLJKHU LQ WKH VWXG\ JURXS   
UHVSHFWLYHO\ WKDQ FRQWUROV   
UHVSHFWLYHO\ 7DEOH , )LJXUH  ED DQG )LJXUH  ED 
7KH GLIIHUHQFHV EHWZHHQ WKH WZR JURXSV ZHUH VWDWLVWLFDOO\ 
VLJQL¿FDQW S  S  3VHOHFWLQ VWDLQLQJ LQ WKH XWHULQH 
GHFLGXDO VWURPD ZDV KLJKHU LQ WKH FRQWURO JURXS  WKDQ 
WKH VWXG\ JURXS  DQG WKH GLIIHUHQFH ZDV VWDWLVWLFDOO\ 
VLJQL¿FDQW S  7DEOH , )LJXUH  DE 
7KH VWDLQLQJ IRU 3 ( DQG /VHOHFWLQ RI ¿EUREODVWV DQG 
PHVHQFK\PDO FHOOV KDV DOVR EHHQ ORZ LQ WKH SODFHQWDO YLOORXV VWURPD 
LQ WKH VWXG\ JURXS   DQG  
UHVSHFWLYHO\ DV FRPSDUHG WR FRQWUROV   
DQG  UHVSHFWLYHO\ 
7KH GLIIHUHQFHV EHWZHHQ WKH WZR JURXSV ZHUH VWDWLVWLFDOO\ 
VLJQL¿FDQW S S  DQG S UHVSHFWLYHO\ 
7DEOH ,, )LJXUH  GF )LJXUH  GF DQG )LJXUH  GF %DUV 
RI +6&25( IRU HDFK RI WKH WKUHH VHOHFWLQV LQ WKH GHFLGXDO DQG 
YLOORXV VWURPD DUH SUHVHQWHG LQ ¿JXUHV  DQG  UHVSHFWLYHO\
Discussion
)LUVW WULPHVWHU SUHJQDQF\ ORVV LV D FRPPRQ DQG VHULRXV 
SUREOHP DPRQJ ZRPHQ LQ WKH UHSURGXFWLYH DJH $SSUR[LPDWHO\ 
 WR  RI SUHJQDQFLHV UHVXOW LQ DERUWLRQ >@ 5HFHQW HYLGHQFH 
GHPRQVWUDWHG WKDW FRQWUROOHG LPPXQH FHOO DFFHVV LV DQ LPSRUWDQW 
FRPSRQHQW RI WKH PDWHUQDOIHWDO LQWHUIDFH DQG LV OLNHO\ WR SOD\ D 
UROH LQ WKH LPPXQH UHJXODWLRQ DQG SURWHFWLRQ RI WKH IHWXV IURP 
PDWHUQDO LPPXQH DWWDFN >@ :H FRQGXFWHG WKLV VWXG\ WKLQNLQJ 
RI WKDW WKH EHVW ZD\ RI XQGHUVWDQGLQJ WKH SDWKRORJLFDO HYHQWV LQ 
SUHJQDQF\ ORVVHV ZRXOG EH WR VKRZ WKH LQWHUDFWLRQV LQVLGH WKH 
WLVVXHV ZKHUH DOO WKHVH SURFHVVHV WDNH SODFH 7R WKH EHVW RI RXU 
NQRZOHGJH RXU VWXG\ KDV EHHQ WKH ¿UVW WR HYDOXDWH HDFK RI WKHVH 
WKUHH VHOHFWLQV E\ LPPXQRKLVWRFKHPLFDO PHWKRGV LQ KXPDQ 
SUHJQDQF\ :H IRXQG WKDW HDFK RI WKHVH WKUHH VHOHFWLQV ZHUH 
H[SUHVVHG VWURQJHU E\ SODFHQWDO YLOORXV VWURPD LQ WKH FRQWURO 
JURXS WKDQ LQ WKH VWXG\ JURXS 7KLV GHPRQVWUDWHV WKDW DOO RI WKHVH 
WKUHH VHOHFWLQV SDUWLFXODUO\ /VHOHFWLQ PXVW EH H[SUHVVHG LQ 
WURSKREODVWV IRU D KHDOWK\ SUHJQDQF\ WR RFFXU ( DQG /VHOHFWLQ 
H[SUHVVLRQ ZDV PRUH SRZHUIXO LQ GHFLGXDO VWURPD RI WKH VWXG\ 
JURXS 2Q WKH FRQWUDU\ 3VHOHFWLQ H[SUHVVLRQ ZDV VWURQJHU LQ WKH 
FRQWURO JURXS +RZHYHU WKH GLIIHUHQFH RI 3VHOHFWLQ EHWZHHQ 
WKH WZR JURXSV ZDV QRW DV VLJQL¿FDQW DV WKH GLIIHUHQFHV RI / DQG 
(VHOHFWLQV 
 
Figure 1. Immunohistochemical analysis revealed that P-selectin expression was seen in the decidual (a, b) and placental chorionic villi (c, d) of the control (a, c) and study 
(b, d) groups. Low in number decidual stroma especially decidual cells stained with P-selectin (arrows) were detected in both groups (a, b). Low P-selectin expression was seen 
in villous stroma, especially in syncytiotrophoblast (Sy) and cytotrophoblast (Cy) cell in controls (c) but more than in the study group (d). STR: Stroma (Original Magniﬁcation: 
200×).
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Figure 2. Immunohistochemical analysis revealed that E-selectin expression was seen in the decidual (a, b) and placental chorionic villi (c, d) of the control (a, c) and the 
study groups (b, d). The arrows indicate decidual stroma especially decidual cells stained with E-selectin which were moderate in number in the study group (b) as compared to 
controls (a). High E-selectin expression was seen in villous stroma especially in syncytiotrophoblast (Sy) and cytotrophoblast (Cy) in the control group (c) than the study group 
(d). STR: Stroma (Original Magniﬁcation: 200×). 
 
Figure 3. Immunohistochemical analysis revealed that L-selectin expression was seen in the decidual (a, b) and placental chorionic villi (c, d) of the control (a, c) and study 
(b, d) groups. The arrows indicate decidual stroma especially decidual cells stained with L-selectin which were higher in number in the study group (b) than controls (a). High 
L-selectin expression was seen in villous stroma especially in syncytiotrophoblast (Sy) and cytotrophoblast (Cy) in controls (c) as compared to the study group (d). STR: Stroma 
(Original Magniﬁcation: 200×).
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$FDU HW DO >@ VKRZHG LQ WKHLU VWXG\ LQFOXGLQJ DOO WKUHH 
VHOHFWLQV WKDW PDWHUQDO SODVPD YDOXHV  ZHUH KLJKHU LQ KHDOWK\ 
SUHJQDQFLHV WKDQ LQ WKH PLVVHG DERUWLRQ JURXS 7KHLU UHVXOWV 
DUH FRQVLVWHQW ZLWK RXU ¿QGLQJV RI VWURQJ H[SUHVVLRQ RI ( DQG 
/VHOHFWLQV LQ PLVVHG DERUWLRQ IURP WKH GHFLGXD WKH PDWHUQDO VLGH 
RI WKH PDWHUQDOIHWDO LQWHUDFWLRQ ]RQH
7URSKREODVW DGKHVLRQ WR WKH HQGRPHWULXP LV WKH QHFHVVDU\ 
¿UVW VWHS RI LPSODQWDWLRQ DQG VXEVHTXHQWO\ SODFHQWDWLRQ 2Q 
WKH PDWHUQDO VLGH RI WKH PDWHUQDOIHWDO LQWHUIDFH KXPDQ XWHULQH 
HSLWKHOLDO FHOOV XSUHJXODWH VHOHFWLQ OLJDQGV GXULQJ WKH ZLQGRZ 
UHFHSWLYLW\ $W WKH VDPH WLPH RQ WKH IHWDO VLGH WURSKREODVWV 
H[SUHVV /VHOHFWLQ >@ 7KHVH LQWHUDFWLRQV VKRZ WKDW WKHUH LV D 
GUDPDWLF SDUDOOHO UHODWLRQVKLS EHWZHHQ WKH IUHH ÀRDWLQJ HPEU\R 
DQG H[WUDYDVDWLRQ RI OHXNRF\WHV >@ 
,Q RXU VWXG\ /VHOHFWLQ H[SUHVVLRQ LQ WURSKREODVWV LQ WKH 
FRQWURO JURXS ZDV VLJQL¿FDQWO\ KLJKHU DV FRPSDUHG WR WKH VWXG\ 
JURXS 0RUHRYHU LW VHHPV VWULNLQJ WKDW /VHOHFWLQ ZDV WKH PRVW 
H[SUHVVHG VHOHFWLQ LQ ERWK WKH VWXG\ DQG FRQWURO JURXSV 7DEOH 
 (VHOHFWLQ LV H[SUHVVHG E\ DFWLYDWHG HQGRWKHOLDO FHOOV >@ ,W 
LV WKRXJKW WR SOD\ D UROH LQ OHXNRF\WH H[WUDYDVDWLRQ DIWHU / DQG 
3VHOHFWLQV > @ ,PPXQRKLVWRFKHPLVWU\ VWXG\ RI =HQFOXVVHQ 
HW DO >@ VXJJHVWHG WKDW (VHOHFWLQ ZDV ZHDNO\ H[SUHVVHG LQ 
GHFLGXDO FHOOV ZLWK QR GLIIHUHQFH EHWZHHQ QRUPDO SUHJQDQFLHV 
DQG VSRQWDQHRXV DERUWLRQV ,Q RXU VWXG\ ZH GHWHFWHG ZHDNHU 
H[SUHVVLRQ LQ WKH GHFLGXDO VWURPD WKDQ WKH SODFHQWDO YLOORXV 
VWURPD LQ ERWK JURXSV (VHOHFWLQ H[SUHVVLRQ LQ HYHU\ ¿HOG 
VKRZHG SDUDOOHO GLIIHUHQFHV WR WKH /VHOHFWLQ EXW H[SUHVVLRQ ZDV 
ZHDNHU WKDQ /VHOHFWLQ 7DEOH , 7DEOH ,, )LJXUH  DQG )LJXUH 
3UHJQDQF\ LQFUHDVHV WKH ULVN RI K\SHUFRDJXODELOLW\ DQG 
YHQRXV WKURPERHPEROLVP >@ 3UHYLRXVO\ WKH UROH RI 3VHOHFWLQ 
LQ WKH IRUPDWLRQ RI D WKURPEXV ZDV VKRZQ LQ H[SHULPHQWDO VWXGLHV 
> @ ,Q VXEVHTXHQW SXEOLFDWLRQV 3VHOHFWLQ KDV EHHQ LGHQWL¿HG 
DV D ULVN IDFWRU IRU DUWHULDO DQG YHQRXV WKURPERHPEROLF HYHQWV 
> @ ,W ZDV VKRZQ WKDW SUHJQDQW ZRPHQ ZLWK D KLVWRU\ RI 
YHQRXV WKURPERHPEROLVP ZKRVH OHYHOV RI VROXEOH 3VHOHFWLQ 
HOHYDWHG ZHUH DW DQ LQFUHDVHG ULVN RI VWLOOELUWK >@ $QRWKHU 
VWXG\ UHYHDOHG WKDW FHOOXODU DGKHVLRQ PROHFXOHV SOD\ D NH\ UROH 
LQ UHFXUUHQW SUHJQDQF\ ORVV ,W ZDV IRXQG WKDW 3VHOHFWLQ JHQH 
SRO\PRUSKLVP LV HIIHFWLYH LQ UHFXUUHQW SUHJQDQF\ ORVV >@ ,W LV 
FODLPHG WKDW 3VHOHFWLQ FDXVHV DERUWLRQ E\ PDNLQJ 7K DERUWLYH 
FHOOV H[WUDYDVDWLQJ >@ +RZHYHU WKHVH UHVXOWV VKRXOG QRW UHQGHU 
WKH UROH RI 3VHOHFWLQ RQ LPSODQWDWLRQ LQ KHDOWK\ SUHJQDQFLHV 
LQVLJQL¿FDQW 3VHOHFWLQ ZKLFK LV VLWXDWHG LQ :HLEHO3DODGH 
ERGLHV RI WKH HQGRWKHOLDO FHOOV DQG SODWHOHWV LQ WKH DOSKD JUDQXOHV 
DQG LV H[SUHVVHG E\ LQÀDPPDWRU\ VWLPXODWLRQ RQ WKH VXUIDFH RI 
SODWHOHWV DQG VWDUWV WKH FKDUDFWHULVWLF UROOLQJ PRWLRQ RI OHXNRF\WHV 
RQ WKH HQGRWKHOLXP WRJHWKHU ZLWK /VHOHFWLQ > @ %HVLGHV 
WKH UROH RI 3VHOHFWLQ LQ WKH LPSODQWDWLRQ LW LV DOVR NQRZQ WKDW 
PDWHUQDO SODVPD OHYHOV LQFUHDVH GXULQJ SUHJQDQF\ > @ :H 
ZHUH DEOH WR VKRZ D VWURQJ H[SUHVVLRQ ZLWK RWKHU VHOHFWLQV RQ 
YLOORXV VWURPD LQ KHDOWK\ SUHJQDQFLHV :H OLQN WKH GHFLGXDO ZHDN 
H[SUHVVLRQ WR LQFUHDVHG QXPEHUV RI VHOHFWLQ ELQGLQJ OLJDQGV RQ 
WKH PDWHUQDO VLGH LQ UHVSRQVH WR LQFUHDVHG H[SUHVVLRQ RI VHOHFWLQV 
RQ WKH IHWDO VLGH 2OJD HW DO >@ VKRZHG LQFUHDVHG H[SUHVVLRQ RI 
/VHOHFWLQV RQ WKH IHWDO VLGH DW LPSODQWDWLRQ ZKLOH RQ WKH PDWHUQDO 
VLGH WKHUH ZDV DQ LQFUHDVH LQ /VHOHFWLQ OLJDQGV 
+RZHYHU ZH FRXOG QRW ¿QG WKH LQFUHDVHG H[SUHVVLRQ 
HLWKHU RQ WKH PDWHUQDO RU WKH IHWDO VLGH LQ WKH VWXG\ JURXS DV 
LW ZDV FODLPHG LQ VRPH SXEOLFDWLRQV 6LPLODUO\  $\ HW DO >@ 
GHPRQVWUDWHG WKDW HOHYDWHG VROXEOH 3VHOHFWLQ ZDV UHODWHG 
WR WKH ULVN IRU VWLOOELUWK LQ SUHJQDQF\ ZLWK D KLVWRU\ RI YHQRXV 
WKURPERHPEROLVP EXW QRW WR WKH ULVN RI DERUWLRQ .DSWDQ HW DO 
>@ FRXOG QRW ¿QG DQ\ FRUUHODWLRQ EHWZHHQ HOHYDWHG 3VHOHFWLQ 
OHYHOV DQG UHFXUUHQW SUHJQDQF\ ORVV $ERUWLRQ PD\ RFFXU GXH WR 
PDQ\ UHDVRQV VXFK DV DQDWRPLF DEQRUPDOLWLHV RI WKH PDWHUQDO 
XWHUXV NDU\RW\SH HQGRFULQH DQG FRDJXODWLRQ DEQRUPDOLWLHV 
PDWHUQDO FRPRUELGLWLHV HWF ,Q DGGLWLRQ ZH XVXDOO\ REWDLQ WKH 
PDWHULDOV RI DERUWLRQ QRW ZKHQ WKH IHWDO ORVV RFFXUV EXW DIWHU D 
FHUWDLQ SHULRG RI WLPH $ GHFUHDVH LQ WKH H[SUHVVLRQ RI VHOHFWLQ LQ 
LQHYLWDEOH GXULQJ WKDW SHULRG RI WLPH VR D ODUJHU VDPSOH VWXG\ LV 
QHHGHG WR VKRZ DQ LQFUHDVHG H[SUHVVLRQ RI 3VHOHFWLQ
7KH LPSODQWDWLRQ DQG WKH VXEVHTXHQW FKDLQ RI HYHQWV LV 
D UDWKHU FRPSOH[ SURFHVV 1RZDGD\V LW LV NQRZQ WKDW YDULRXV 
W\SHV RI DGKHVLRQ PROHFXOHV WDNH SDUW LQ LWV GLIIHUHQW VWDJHV 
6WURQJ H[SUHVVLRQ RI HDFK RI WKH WKUHH LQYHVWLJDWHG VHOHFWLQV 
LQ KHDOWK\ SUHJQDQF\ YLOOL VKRZV D VWURQJ UROH LQ LPSODQWDWLRQ 
DQG SODFHQWDWLRQ 7KH\ FRQWULEXWH WR WKH HQGRWKHOLDO GDPDJH 
DQG DFWLYDWLRQ RI OHXNRF\WHV LQ SUHJQDQF\ ORVV +RZHYHU PRUH 
VWXGLHV DUH QHHGHG WR UHYHDO WKH XQNQRZQ IDFWV RI SUHJQDQF\ ORVV 
DQG WKH UROH RI DGKHVLYH PROHFXOHV LQ WKHVH HYHQWV
 
Figure 4. The HSCORE values of E and L-selectin staining ﬁbroblast and decidual 
cell in the uterine decidual stoma were higher in the study group than in controls. 
P-selectin staining in the uterine decidual stroma was higher in the control group as 
compared to the study group. Bars represent Standard Deviations. *p 0.05, **p≤0.01 
 
Figure 5. The HSCORE values of P, E and L-selectin staining in placental villous 
stroma were higher in the control group as compared to the study group. Bars 
represent Standard Deviations. **p≤0.01, ***p 0.0011.
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